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(54) Title: 

OVERCURRENT DETECTING CIRCUIT 

(57) Abstract 

[Problem! To provide an overcurrent detecting device , improved 
in accuracy of an overcurrent detection level by setting 
constants so that both inputs of inversion and noninversion 
of a comparator, that is, the temperature characteristic of 
a sense voltage Vs2 and the temperature characteristic of a 
reference voltage Vref2 are equal to each other. 
[Means for Resolution] This overcurrent detecting circuit 
includes: a load 1 through which a current flows, a resistor 
4 which makes some of the load current flow through, a gate 
control circuit 5 connected to gate terminals of both of main 
MOSFET 2 and mirror MOSFET 3, a reference voltage generating 
circuit 6 and a comparator 7, to which the output of the 
reference voltage generating circuit and a source potential 
of the mirror MOSFET are input. In the circuit, the temperature 
coefficient of the source potential of the mirror MOSFET and 
the temperature coefficient of the reference voltage 
generating circuit are equal to each other. The configuration 
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of the reference voltage generating circuit is a band gap 
reference circuit, or composed of a constant current circuit 
and a resistor having a designated temperature characteristic, 
or composed of a power supply voltage and two resistors having 
different temperature characteristics. 

Claims : 

1. An overcurrent detecting circuit, comprising: a load through 
which a current flows; a main MOSFET for driving the load, which 
is connected between the load and GND; a mirror MOSFET 
mirror - connected to the main MOSFET, through which some of load 
current flows, and which has a transistor size equal to or 
smaller than that of the main MOSFET; a resistor connected 
between a source terminal of the mirror MOSFET and GND, through 
which some of the load current flows; a gate control circuit 
connected to both of gate terminals of the main MOSFET and 
the mirror MOSFET; a reference voltage generating circuit; and 
a comparator to which the output of the reference voltage 
generating circuit and a source potential of the mirror MOSFET 
are input, wherein the temperature coefficient of the source 
potential of the mirror MOSFET and the temperature coefficient 
of the reference voltage generating circuit are equal to each 
other. 

2. The overcurrent detecting circuit according to claim 1, 
wherein the configuration of the reference voltage generating 
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circuit is a band gap reference circuit. 

3. The overcurrent detecting circuit according to claim 1, 
wherein the configuration of the reference voltage generating 
circuit is formed by a constant current circuit and a resistor 
having a designated temperature characteristic. 

4. The overcurrent detecting circuit according to claim 1, 
wherein the configuration of the reference voltage generating 
circuit is formed by a power supply voltage and two resistors 
having different temperature characteristics. 

Detailed Description nf the TnvPnHnn . 
10001] 

(Technical Field to which the Invention Belongs] 
This invention relates to an overcurrent detecting 
circuit using a power MOSFET having a current detecting mirror 
MOSFET in a conventional system for detecting a current flowing 
through a load and particularly to the overcurrent detecting 
circuit remarkably reduced in variation of overcurrent 
detection level due to temperature characteristics. 
(0002J 

[Prior Art} 

First, Fig. 6 shows an example of the conventional 
overcurrent detecting circuit using a power MOSFET having a 
current detecting mirror MOSFET. 
10003] 
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In Fig. 6, the reference numeral 101 is a load, 102 is 
a main MOSFET for driving the load, 103 is a mirror MOSFET 
mirror- connected to the main MOSFET 102, the reference numeral 
104 is a current detecting resistor connected to a source 
terminal of the mirror MOSFET, 105 is a gate control circuit 
of the main and mirror MOSFETs 102, 103 , the reference numeral 
106 is a reference voltage generating circuit, and 107 is a 
comparator taking the source potential of the mirror MOSFET 
103 and the output of the reference voltage generating circuit 
106 as input. 
[0004] 

In this system, when the gate is in the ON-state, a load 
current flows through the current detecting resistor side 
(mirror MOSFET side) at a certain determined ratio depending 
on the ON-state resistance ratio of the main MOSFET to the 
mirror MOSFET, the comparator compares the thus generated 
voltage with a preset reference voltage, and the comparison 
result is output to detect a current. 
[0005] 

[Problems that the Invention is to Solve] 
In this type of conventional overcurrent detecting 
circuit, however, as described above, the ratio of currents 
flowing through the main MOSFET and the mirror MOSFET is 
determined by the reciprocal ratio of the ON-state resistance 
(Ron3) of the main MOSFET to the ON-state resistance (Ron4) 
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of the mirror MOSFET + Current Detecting Resistance Value 

<Rs2). 

10006] 

When the temperature coefficient (Q/°C) of the ON-state 
resistance (Ron3, Ro4) of the MOSFET is a, and the temperature 
coefficient of a current detecting resistance Rs2 is b, the 
variations of overcurrent detection level are classified into 
the following five kinds of cases depending on the relationship 
between the two temperature coefficients. 
[0007] 

The respective cases will now be described. In this case, 
when the current detecting voltage determined by the product 
of the current detecting resistance Rs2 by the mirror current 
14 is called sense voltage Vs2, in the case of considering the 
temperature characteristic of the Vs2, as described above, it 
is necessary to consider the temperature characteristic of the 
mirror current 14 in addition to the temperature characteristic 
of the resistance value Rs2 simplex. 
(0008] 

a > b> 0 

Since the temperature coefficient of the current 
detecting resistance is smaller than that of the ON-state 
resistor of the power MOSFET, when the temperature rises, the 
resistance ratio of the mirror MOSFET becomes smaller, so that 
the current flowing through the current detecting resistor Rs2 
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(hereinafter referred to as the mirror current) increases. 
Further, since the temperature coefficient of the current 
detecting resistance is also positive, the sense voltage Vs2 
shows a strong positive temperature characteristic. 
(0009] 

(2) a = b 

Since the temperature coefficient of the ON-state 
resistor of the power MOSFET and the temperature coefficient 
of the current detecting resistor are equal to each other, even 
if the temperature changes, the ratio of currents flowing 
through the main MOSFET and the mirror MOSFET makes no change. 
Therefore, the sense voltage Vs2 has no temperature 
characteristic, so that in the case of the same current, a fixed 
value is obtained regardless of the temperature. 
{0010] 

— > (ideal state) 
b>a>0,b>0>a 

Since the temperature coefficient of the power MOSFERT 
is smaller than that of the ON-state resistor of the current 
detecting resistor, the mirror current decreases as the 
temperature rises. The temperature coefficient of the current 
detecting resistor is, however, positive, so that the 
temperature characteristic of the sense voltage Vs2 varies with 
the values of a, b, Ron3, Ron4 and Rs2. 
10011) 
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-►(it is possible that the temperature characteristic 
of the overcurrent detection is positive, negative and zero.) 
a > 0 > b 

Since the temperature coefficient of the current 
detecting resistance is smaller than that of the ON-state 
resistor of the power MOSFET. the mirror current increases as 
the temperature rises. The temperature coefficient of the 
current detecting resistor is. however, negative, so that the 
temperature characteristic of the sense voltage Vs2 varies with 
the values of a. b, Ron3, Ron4 and Rs. 
(0012] 

-> (it is possible that the temperature characteristic 
of overcurrent detection is positive, negative and zero.) 
0 > a > b 

Since the temperature coefficient of the power MOSFET . 
is smaller than that of the ON-state resistor of the current 
detecting resistor, the mirror current decreases as the 
temperature rises. Further , since fche tenperature 

coefficient of the current detecting resistor is also negative, 
the sense voltage Vs2 shows a strong negative temperature 
characteristic. 
[0013J 

As summarized in the above, when the ON-state resistors 
(Ron3 and Ron4) of the MOSFET and the current detecting resistor 
Rs2 are different in temperature coefficient, with the 
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temperature change, the ratio of 

l/Ron3 : l/(Ron4 + Rs2) 
changes so that the percentage of the current flowing through 
the current detecting resistor changes. On the other hand, 
supposing that Vref2, which is the reference voltage of a 
comparator, is a resistance type potential dividing 
constitution of power supply voltage Vcc, no temperature 
characteristic is not caused by resistance type potential 
dividing, so that a large difference is generated between the 
temperature characteristic (substantially flat) of the 
reference voltage of the comparator and the temperature 
characteristic (inclined) of the sense voltage Vs2, resulting 
in the problem that the overcurrent detection level has a large 
variation in temperature characteristic. 
[0014] 

Fig. 7 shows an example of temperature characteristic 
of the sense voltage Vs2. Fig. 7 shows the case where the Vs2 
has positive temperature characteristic, in which the Vs2 
increases as the temperature rises, and on the other hand, the 
temperature characteristic of the reference voltage of the 
comparator becomes flat, so that when the temperature is high, 
even a lower current is detected. That is, the condition where 
the overcurrent detection level becomes low is found. On the 
contrary, in the case where the Vs2 has negative temperature 
characteristic, it is found through the same consideration that 
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the overcurrent level becomes high. 
[0 015] 

The invention has been made with attention to the above 
problems of the prior art and it is an object of the invention 
to provide an overcurrent detection circuit which has solved 
the above problems by setting constants so that both inputs 
of inversion and noninversion of a comparator, that is, the 
temperature characteristic of a sense voltage Vs2 and the 
temperature characteristic of a reference voltage Vref2 are 
equal to each other. 
10016] 

[Means for Solving the Problems] 

The invention has been made in the light of the above 
problems to provide an overcurrent detection circuit 
including: a load through which a current flows; a main MOSFET 
for driving the load, which is connected between the load and 
GND; a mirror MOSFET mirror - connec ted to the main MOSFET, 
through which some of load current flows, and which has a 
transistor size equal to or smaller than that of the main 
MOSFET; a resistor connected between a source terminal of the 
mirror MOSFET and GND. through which some of the load current 
flows; a gate control circuit connected to both of gate 
terminals of the main MOSFET and the mirror MOSFET; a reference 
voltage generating circuit; and a comparator to which the 
output of the reference voltage generating circuit and a source 
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potential of the mirror MOSFET are input, in which the 
temperature coefficient of the source potential of the mirror 
MOSFET and the temperature coefficient of the reference voltage 
generating circuit are equal to each other. Further, the 
configuration of the reference voltage generating circuit is 
a band gap reference circuit, or formed by a constant current 
circuit and a resistor having a designated temperature 
characteristic, or formed by a power supply voltage and two 
resistors having different temperature characteristics. 
[0017] 

[Mode for Carrying Out the Invention] 

The mode for carrying out the invention will now be 
described in detail according to the attached drawings. Fig. 
1, which shows one embodiment of the invention, is a block 
diagram (an example of low side switch application) of an 
overcurrent detecting circuit having a circuit for outputting 
a reference voltage having a designated temperature 
characteristic. The configuration of the present embodiment 
will be first described. In Fig. 1, the reference numeral 1 
is a load, 2 is a main MOSFET, 3 is a mirror MOSFET , 4 is a 
current detecting resistor Rsl, the reference numeral 5 is a 
gate control circuit of main-mirror MOSFETs, 6 is a reference 
voltage generating circuit having a temperature 
characteristic, and the reference numeral 7 is a comparator. 
[0018] 
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One side of the load 1 is connected to a power supply 
(VBAT) , and the other side thereof is connected to drain 
terminals of the mirror MOSFET 3 and the main MOSFET 2. The 
main MOSFET 2 and the mirror MOSFET 3 have a common gate terminal, 
which is connected to a gate control circuit 5. thereby turning 
on and off the transistors according to the output of the 
control circuit. The source terminal of the main M0SFET2 is 
connected to GND, and the source terminal of the mirror MOSFET 
3 is connected through the current detecting resistor Rsl 4 
to GND. The comparator 7 takes the source potential of the 
mirror MOSFET 3 and the output of the reference voltage 
generating circuit 6 having a temperature characteristic as 
input . 

100191 

The operation of the present embodiment will now be 
described . 
(0020] 

When the gate control circuit 5 outputs a signal to turn 
on the gate, both of the main M0SFET2 and the mirror MOSFET 
3 are turned on, so that a current flows through the load 1. 
The current I flowing through the load 1 is shunt into the main 
MOSFET 2 (the current is II) and the mirror MOSFET 3 (the current 
is 12), and the ratio is determined by the following formula 
(A) . 

II : 12 = (1/Ronl) : (l/Ron2 * Rs 1) )... (A) 
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where 

Ronl : ON-state resistance of main MOSFET 
Ron2 : On-state resistance of mirror MOSFET 
Rsl : current detecting (sense) resistance 

[0021] 

When the main MOSFET 2 and the mirror MOSFET 3 are formed 
as an aggregate of unit cells, the current ratio is determined 
substantially by the reciprocal of the cell ratio. The 12 
current flowing through the mirror MOSFET 3 has very high input 
impedance of the comparator 7, so most of the current flows 
into the sense resistor Rsl. Thus, it is expressed by the 
product of the sense resistor Rsl by the mirror current 12, 
and finally the mirror current 12 flows depending on the load 
current I, so that the sense voltage Vsl is determined 
substantially in proportion to the load current I. 
{0022] 

The overcurrent detection is determined by comparing the 
sense voltage Vsl with the reference voltage Vrefl in the 
comparator. For example, in the case of Vsl < Vrefl, it is 
determined to be a normal current, and in the case of Vsl > 
Vrefl, it is detected to be an overcurrent, and it will be 
sufficient to set so that the output reverse to the normal is 
performed . 
10023] 

In this case, the sense voltage Vsl generally has a 
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temperature characteristic, as described in the problems of 
the prior art. so with the ordinary reference voltage 
generating circuit as it is. the temperature characteristic 
of the sense voltage Vsl is shown as temperature characteristic 
variation in the overcurrent detection level. 
10024} 

So. according to the present embodiment, as the reference 
voltage generating circuit, used is a reference voltage 
generating circui t having the same temperature characteristic 
as the sense voltage Vsl. that is. the reference voltage 
generating circuit in which when the sense voltage Vsl is 
increased according to the temperature characteristic, the 
reference voltage Vrefl is also adjusted to be higher at the 
same ratio as the change of Vsl. and when the sense voltage 
Vsl is decreased, the reference voltage Vrefl is adjusted to 
be lower at the same ratio as the change of Vsl, thereby 
compensating for the temperature characteristic variation in 
overcurrent detection level. 
[0025] 

A concrete example of a reference voltage generating 
circuit having a temperature characteristic will be described 
in the following, a first mode for carrying out the invention 
is shown in Fig. 2. First the configuration will be described. 
In Fig. 2, the circuit is composed of Q4 to Q6 and R5 to R7 
which are constant current circuit parts. R9 which is a starter 
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resistor, Ql to Q3, R8, Ra, and Rb which are reference 
voltage/temperature characteristic adjusting circuit parts, 
the other VR output, partial pressure resistors Rl, R2, and 
Vrefl output. 
[0026] 

The operation will now be described. In Fig. 2, the 
reference voltage VR is 

VR - VBE (Q3) * VRb. 

That is, it is expressed as the sum of VBE of Q3 and a 
voltage drop of Rb. 
10027] 

When the voltage drop VRb of Rb is obtained, 
(kT/q) In (Ic (Ql)/Is) = (kT /q) In (Ic (Q2) /nls) ♦ Ic (Q2)-Ra 
wherein k: Boltzman's constant, 
T: absolute temperature, 
q: unit charge of electron, 

Ic (Qn) : collector current flowing through the 
transistor Qn, n: emitter size ratio of transistors (Ql : Q2), 
and 

Is: collector saturation current. When this is 
transformed, the following formula (B) is obtained. 
Ic(Q2)Ra 

= (kT/q) In (nlc (Ql)/Ic (Q2)...(B 
wherein Ql and Q3 are equal in VBE. and further when R2=R3, 
Ic (Ql) = ic (Q2) , so from the formula (B) , they are formulated 
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as follows: 

Ic (Ql) - ic (Q2) = (kT/q) In (n)/Ra. Accordingly. VRb 

is 

VRb - (Rb/Ra) (kT/q) in (n) 

VR - VBE (Q3) ♦ (Rb/Ra) (kT/q) ln(n) ... (z) 
This circuit is generally called a band gap reference 
circuit, and originally, it is a circuit for generating 
reference voltage (generally about 1.25V) having no 
temperature characteristic by setting as follows: 

(Rb/Ra) (k/q) m (n) = J temperature characteristic 
VBE(Q3): ...(C) 

In this system, (Rb/Ra) and the value of n in the formula 
(C) are adjusted to suitable values to realize a desired 
temperature characteristic. 
10028] 

Generally since the temperature characteristic of VBE 

of the transistor is about -2mV/°c, when 
(Rb/Ra) (k/q) in (n) . . . (D) 

is 2mV, the temperature characteristic of the output voltage 
VR is eliminated. When a resistance ratio and the value of 
n are set larger than 2mV in the formula (D) , a circuit having 
a positive temperature characteristic can be realized, and when 
a resistance ratio and the value of n are set smaller than 2mV. 
a circuit having a negative temperature characteristic can be 
realized . 
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10029] 

In the case where a reference voltage generating circuit 
having a temperature characteristic is realized by this system, 
the output voltage VR is determined according to the formula 
(Z) and its temperature characteristic is determined by 
interlocking according to a difference between the right and 
left terms of the formula (C) . Consequently, in the case of 
using this circuit as the reference voltage of the overcurrent 
detecting circuit required to make both of the absolute value 
of Vsl and the temperature characteristic conformable to each 
other, it is necessary to once divide the output by the 
resistors Rl, R2 . 
[0030] 

Further, a second embodiment of a reference voltage 
generating circuit having a temperature characteristic is 
shown in Fig. 3 . 
10031] 

First the configuration will be described. Referring 
to Fig. 3, the circuit is composed of BIAS terminal, which is 
a constant voltage input part, Rll to R13, CI and Q9 to Q15, 
which are operational amplifier circuit parts, VIGN terminal, 
which is a power supply voltage input part, R10, Ra, Rb, Q7 
and Q8, which are reference voltage/ temperature 
characteristic adjusting circuit parts, the other VR output, 
partial potential resistors (Rl, R2) , and Vrefl output. 
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10032] 

The operation will now be described. In Fig. 3, the 
reference voltage VR is 

VR = VBE(Q7) + VRb. 

That is, it is expressed as the sum of VBE of Q7 and the 
voltage drop of Rb. The reason for this is that the 
base/collector of Q7 and the base of Q8 and the collector of 
Q8 are at the same potential owing to the imaginary short 
operation of the operational amplifier. The other operations 
are similar to that in the first embodiment. 
10033] 

The following description deals with a concrete method 
of connecting the output voltage with the temperature 
characteristic in the case of using the first and second 
embodiments of reference voltage generating circuits having 
the temperature characteristic as the reference voltage. 
10034] 

First the temperature characteristic of Vs is previously 
calculated (or measured) to evaluate the two following points. 
{0035] 

(1) The value of Vsl at a certain temperature (in the 
following description, for the convenience of calculation/ the 
value of Vsl at Ta = 27°C is taken) 

(2) The temperature coefficient of Vsl obtained by 
primary-approximating the temperature characteristic diagram 
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of Vsl 

When it is supposed that a . . . Vs value at Ta = 27°c, 
p. . . a temperature coefficient of Vs obtained by 
primary - approxima ting the temperature characteristic, 

y. . . a resistance dividing ratio of reference voltage 
generating output(<l), 

k. . . a positive temperature coefficient shown in the 
formula (D) , 

VBE. ... base-emitter voltage of a transistor Q3, and 
d ... the absolute value of the temperature coefficient 
of the base-emitter voltage of the transistor Q3 # 
it will be sufficient to determine the constantsy andic to 
satisfy the followings: 

a *y (VBE + 3 00k) . . . (E)-> corresponding to the formula (Z) 
P=y (k - d) . .. (F) -^corresponding to the formula (D) 

[0036] 

When the above equation is solved, the result is as 
follows . 
(0037] 

k= (PVBE +ad) / (a- 300p) 

y= (a- 3 00P) / (VBE ♦ 300d) 

Accordingly, finally 
from the formula 

y= R2/ (Rl ♦ R2) , 
the resistance values Rl, R2 are determined by y, 
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and 

f ron k= (D) formula, 

the resistance values Ra, Rb and the emitter size ratio n are 

determined by k. 

i 

[0038] 

Fig. 4 shows a third embodiment of a reference voltage 
generating circuit having a temperature characteristic. 
[0039] 

First the configuration will now be described. m Fig. 
4. the circuit is composed of a constant current circuit, a 
resistor R14 and Vrefl output. 
[0040] 

The operation will now be described. In Fig. 4, when 
a constant current la flows through the resistor R14, the 
reference voltage Vrefl is generated; The temperature 
characteristic of the Vref uses the temperature characteristic 
of R14. and the value of a current let flow through the R14 
is varied to make adjustment. m this. case, when the 
temperature coefficient of the resistance value of the R14 is 
x <%/°C). and the value of the R14 at Ta = 27°C is taken as R140. 
it will be sufficient to set as follows. 

ain the formula (E) is a - la x R140 

Pin the formula (F) is fi= i« x R140 x (x/100). 

[0041] 

Lastly a fourth embodiment of a reference voltage 
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generating circuit having a temperature characteristic is 

shown in Fig. 5. 

(0042] 

First the configuration will be described. In Fig. 5, 
the circuit is composed of a power supply voltage Vcc, resistors 
R15, R16 and Vrefl output. 
(0043] 

The operation will now be described. in Fig. 5, the 
reference voltage Vrefl is generated by dividing the power 
supply voltage Vcc by the resistors R1S, R16. The temperature 
characteristic of the Vrefl is adjusted by using the absolute 
values of the R15 and R 16. and two different temperature 
characteristics. in this case. when the temperature 
coefficient of the resistance value of the R15 is y <%/°C). 
the value of the R15 at Ta - 27°C is R150. the temperature 
coefficient of the resistance value of the R16 is z (%/°C), 
the value of the R16 at Ta = 27°C is R160, it will be sufficient 
to set ain the formula (E) to have a temperature characteristic 
determined by a = R160/(R150 * R160)? Vcc. and it will be 
sufficient to set pin the formula (F) to have a temperature 
characteristic determined by Vcc/(l + R15/R16) = Vcc/(1 ♦ 
(R150 (1 ♦ y/100 (T - 27)}/R160 (1 + Z/100 (T-27)}). 
[0044] 

{Advantage of the Invention] 

According to the invention, as described above, the 
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temperature characteristic of the sense voltage Vsl is 
cancelled by the temperature characteristic of the reference 
voltage Vrefl of the comparator, whereby the variation in 
overcurrent detection level due to a temperature 
characteristic, which has been the problem of the prior art, 
can be remarkably reduced so as to improve the accuracy of 
overcurrent detection level. 

Br ief Description of the Drawings : 

Fig. 1 is an electric connecting diagram of an 
overcurrent detecting circuit having a reference voltage 
generating circuit having a temperature characteristic, 
showing one embodiment of the invention; 

Fig. 2 is a circuit diagram showing a first embodiment 
of a reference voltage generating circuit having a temperature 
characteristic used in the invention; 

Fig. 3 is a circuit diagram showing a second embodiment 
of a reference voltage generating circuit having a temperature 
characteristic used in the invention; 

Fig. 4 is a circuit diagram showing a third embodiment 
of a reference voltage generating circuit having a temperature 
characteristic used in the invention; 

Fig. 5 is a circuit diagram showing a fourth embodiment 
of a reference voltage generating circuit having a temperature 
characteristic used in the invention; 
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Fig . 6 is an electric connecting diagram of an 
overcurrent detecting circuit according to the prior art; and 
Fig. 7 is a diagram for explaining the problems 

(temperature variation in overcurrent detection level) of the 

i 

; 

prior art. 

(Description of the Reference Numerals and Signs] 
1: load 2: main M0SFET 3: mirror MOSFET 4: current 
detecting resistor Rsl 5: gate control circuit 6: reference 
voltage generating circuit having the same temperature 
characteristic as Vsl 7: comparator 
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FIGURE 6: 
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FIGURE 7: 
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FIGURE 1: 

5: GATE CONTROL CIRCUIT 6: REFERENCE VOLTAGE GENERATING 
CIRCUIT WITH TEMPERATURE CHARACTERISTIC (OVERCURRENT 
DETECTION SIGNAL ODTPOTJ 

FIGURE 2: 

R9 : STARTER RESISTOR 21 : CONSTANT CURRENT CIRCUIT PART 22 : 
{TRANSISTOR EMITTER SIZE RATIO] 23: OUTPUT 

VOLTAGE/TEMPERATURE CHARACTERISTIC ADJUSTING CIRCUIT PART 

FIGURE 3: 

31: POWER SUPPLY VOLTAGE INPUT PART 32: OPERATIONAL AMPLIFIER 
CIRCUIT PART 33: CONSTANT VOLTAGE INPUT PART 34: REFERENCE 
VOLTAGE/TEMPERATURE CHARACTERISTIC ADJUSTING CIRCUIT PART 
35: [TRANSISTOR EMITTER SIZE RATIO] 

FIGURE 6: 

105: GATE CONTROL CIRCUIT 106: REFERENCE VOLTAGE GENERATING 
CIRCUIT (OVERCURRENT DETECTION SIGNAL OUTPUT) 

FIGURE 7: 

71: LOAD CURRENT I 72: VOLTAGE V 73: OVERCURRENT DETECTION 
LEVEL 74: TEMPERATURE <>C 75: (WHERE IA>IB>IC: CONSTANT) 
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